This study proposes improved chain-ratio type estimator for estimating population mean using some known values of population parameter(s) of the second auxiliary character. The proposed estimators have been compared with two-phase ratio estimator and some other chain type estimators. The performances of the proposed estimators have been supposed with a numerical illustration.
Introduction
The ratio method of estimation is generally used when the study variable Y is positively correlated with an auxiliary variable X whose population mean is known in advance. In the absence of the knowledge on the population mean of the auxiliary character we go for two-phase (double) sampling. The two-phase sampling happens to be a powerful and cost effective (economical) procedure for finding the reliable estimate in first phase sample for the unknown parameters of the auxiliary variable x and hence has eminent role to play in survey sampling, for instance, see Hidiroglou and Sarndal (1998) . Some times even if X is not known, information on a cheaply ascertainable variable z, closely related to x but compared to x remotely related to y, is available on all units of the population. For instance, while estimating the total yield of wheat in a village, the yield and area under the crop are likely to be unknown, but the total area of each farm may be known from village records or may be obtained at a low cost. Then y, x and z are respectively yield, area under wheat and area under cultivation see Singh et.al.(2004) .
Assuming that the population mean Z of the variable z is known, Chand (1975) proposed a chain type ratio estimator as
Several authors have used prior value of certain population parameter(s) to find more precise estimates. Singh and Upadhyaya (1995) used coefficient of variation of z for defining modified chain type ratio estimator. In many situation the value of the auxiliary variable may be available for each unit in the population, for instance, see Das and Tripathi (1981) . In such situations knowledge on Z , z C , , the researchers may be referred to Searls(1964) , Sen(1978) , Singh et.al.(1973) , Searls and Intarapanich(1990) and Singh et.al.(2007) . Using the known coefficient of In this paper, under simple random sampling without replacement (SRSWOR), we have suggested improved chain ratio type estimator for estimating population mean using some known values of population parameter(s).
The suggested estimator
The work of authors discussed in section 1 can be summarized by using following estimator 
Upadhyaya and Singh
In addition to these estimators a large number of estimators can also be generated from the estimator t at (2. 
Minimization of (2.7) with respect to α yield its optimum value as 
Efficiency comparisons
In this section, the conditions for which the proposed estimator is better than ) 7 ,.... [ ] 
From (2.9) and (3.1), we have
Also from (2.9) and (3.2)-(3.8), we have
Thus it follows from (3.9) and (3.10) that the suggested estimator under optimum condition is always better than the estimator
Empirical study
To illustrate the performance of various estimators of Y , we consider the data used by Anderson (1958) . For practical purposes the choice of the estimator depends upon the availability of the population parameter(s).
